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Indian Standard 

SPECIFICATION FOR 
FUSEL OIL 

0. FOREWORD 

0*1 This Indian Standard was adopted by the Indian Standards Institution 
on 13 October 1964, after the draft finalized by the Alcohols and Allied 
Products Sectional Committee had been approved by the Chemical 
Division Council. 

0»2 Fusel oil is a by-product of the alcoholic fermentation of starches and 
sugars, and is obtained during the redistillation of crude ethyl alcohol. 
The percentage of fusel oil recovered varies from 0*05 to 0*2 percent on 
the quantity of ethyl alcohol manufactured. 

0.24 Fusel oil consists of higher primary alcohols, principally amyl and 
butyl, in their various isomeric forms. Traces of aldehydes, esters, 
alkaloids, etc, have also been reported. The composition of the material 
varies according to the source. Both crude and refined fusel oils are 
available, although the refined variety is the one used commercially, 

0.2»2 Amongst its various uses, it is an excellent lacquer solvent specially 
due to its unusual blending properties which impart flow and gloss to the 
lacquers. It is extensively used in protective coating formulations. It is 
also used as an industrial solvent, alone or in combination. It is also used 
in the manufacture of amyl acetate and other amyl compounds, pharma- 
ceuticals, flavours, xanthatcs, etc. Through fractionation of fusel oil as 
such or after esterification, amyl and butyl alcohols or their esters, both of 
which are excellent solvents, can also be obtained. 

0.3 Realizing the versatility of this material, the Alcohols and Allied 
Products Sectional Committee, considered it imperative to formulate a 
standard specification on the material, in order to make available to all 
concerned the minimum quality requirements of the material, through the 
medium of a national standard on the subject. 

0.4 This standard is one of a series of Indian Standards on alcohols and 
allied products, 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result of a test or a^nalysis, shall be rounded off* in accordance with 
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IS: 2-1960*. The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this standard. 



1, SCOPE 

1.1 This standard prescribes the requirements and the methods of sampling 
and test for fusel oil which is used as a thinner and solvent for protective 
coating formulations and for the manufacture of amyl alcohol. 

2. REQjUIREMENTS 

2.1 Description — The material shall consist essentially of primary higher 
alcohols, principally amyl and butyl, in their various isomeric forms. It 
shall be homogeneous, clear, free from sediment and suspended matter. 

2»2 The material shall also comply with the requirements given in Table L 



TABLE 1 REQUIREMENTS FOR FUSEL OIL 



Sl 



Chabactekistic 



Requieement Method of Test Ref to 



IV. 




Appendix 


■ ^ 

Indian 

Standard 


[I) (2) 


(3) 


(4) 


(5i 


i) Specific gravity at 2rj2rC 


0-820 to 835 


— 


6.3.3 of IS : 
82 - 1950* 


ii) Distillation range 






Method B in 

P: 18 of IS: 

I448(PartI)-1960t 



a) up to 100*G 

b) up to 140<»Ct 

the temperature being 
corrected for a pressure 
of 760 mm of mercury 

iii) Ethanol, percent by volume 
at 15°C (or proof percent ) 

iv) Freedom from mineral oil 

v) Solubility test 



25 ml; Max 
95 ml, Min 



5-73 (or 10 proof 
percent, Max ) 

Shall pass the test 

Shall pass the test 



A 

B 
C 



♦Methods of test for thinners and solvents for paints, 

fin case the barometric pressure, py deviates from 760 mm of mercury, use the 
correction 0*037 {p — 760 ) degrees Centigrade for distillation temperature. 
J Methods of test for petroleum and its products, part I. 



♦Rules for rounding off numerical values {revised). 
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3. PACKING AND MARKING 

3.1 Packing 

3.1.1 Unless otherwise agreed to between the purchaser and the 
supplier, the material shall be packed in galvanized drums ( conforming to 
18:2552-1963*) or in any other containers subject to the provisions of 
law in force in the country for the time being, 

3.1.2 AH containers in which the material is packed shall be dry and 
clean so that no impurities harmful to the end use of the material are in- 
troduced, 

3.2 Marking 

3.2.1 The material shall be supplied in accordance with the marking 
and delivery instructions given by the purchaser. 

3.2.2 Each container shall be marked with: 

a) Name of the material; 

b) Manufacturer's name, initials or trade-mark, if any; 

c) Tare, gross and net weight; and 

d) Lot and batch number. 

3.2.3 Each container shall have the caution label 'FLAMMABLE' 
together with the corresponding symbol for labelling of dangerous goods 
{see Fig. 3 of 18:1260-19581). It shall be further subject to the pro- 
visions of law in force at that time, 

NoTK 1 — Necessary safeguards against the risk arising from the storage and handl- 
ing of large volumes of flammable liquids shall be provided and all due precautions 
shall be taken at all times to prevent accidents by fire or explosion. 

Note 2 — Except when they are opened for the purpose of cleaning and rendering 
them free from fusel oil vapour, all empty tanks or other containers shall be kept 
securely closed unless they have been cleaned and freed from fusel oil vapour, 

3.2*4 The containers may also be marked suitably with the ISI Certi- 
fication Mark. 

NoTK — The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution ( Certification Marks ) Act, and the Rules and Regulations 
made thereunder. Presence of this mark on products covered by an Indian Standard 
conveys the assurance that they have been produced to comply with the requirements 
of that standard, under a well-defined system of inspection, testing and quality control 
during production. This system, which is devised and supervised by ISI and operated 
by the producer, has the further safeguard that the products as actually marketed are 
continuously checked by ISI for conformity to the standard. Details of conditions, 
under which a licence for the use of the ISI Certification Mark may be granted 
to manufacturers or processors, may be obtained from the Indian Standards Institution. 



♦Specification for steel drums ( galvanized and ungalvanized ). 
fCode of symbols for labelling of dangerous goods. 
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4. SAMPLING 

4.1 Preparation of Test Samples — Representative samples of the 
material shall be drawn as prescribed in Appendix D, 

4.2 Number of Tests — Tests for the determination of all the character- 
istics specified shall be conducted on the composite sample, 

4.3 Criteria for Conformity — The material shall be taken as conform- 
ing to this specification, if the test results of the composite test sample 
satisfy all the requirements prescribed, 

5. TEST METHODS I 

5rl Tests shall be conducted according to the methods prescribed in 
various appendices and the Indian Standards, References to the relevant 
clauses of different appendices and standards are given in col 4 and 5 of 
Table 1 respectively. 

5.2 Quality of Reagents — Unless specified otherv/ise, pure chemicals 
and distilled water {see IS : 1070-1960* ) shall be employed in tests. 

Note — *Pure chemicals' shall mean chemicals that do not contain impurities which 
affect the result of analysis. 



APPENDIX A 

[ Table 1, Item (iii) ] 
DETERMINATION OF ETHANOL CONTENT 

A*0. GENERAL 

A-0.1 Outline of Method — Estimation of ethanol contained \n fusel 
oil presents difficulties because higher alcohols are also volatile along with 
ethanol and steam. Removal of higher alcohols from ethanol before 
distillation is therefore essential. Higher alcohols which are comparatively 
insoluble in brine are dissolved in petroleum hydrocarbon solvent and are 
removed leaving ethanol dissolved in brine and free from higher alcohols, 
Ethanol is subsequently distilled off from brine and its content determined 
by the pyknometric method. 

A-l. REAGENTS 

A-1.1 Petroleum Hydrocarbon Solvent 60/80 — conforming to 
IS: 1745- 19611- 

♦Specification for water, distilled quality ( revised), 
tSpecification for petroleum hydrocarbon solvents. 
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A-1.2 Saturate Brine Solution — A saturated solution of common salt 
in water. 

A.2. PROCEDURE 

A-2.1 Shake 50 ml of the material vigorously for 5 minutes in a separator 
with 25 mi of petroleum hydrocarbon solvent and 100 ml of saturated 
brine solution. After standing for 15 minutes the lower layer is drawn o^ 
into a second separator and extracted with 50 ml of petroleum hydro- 
carbon solvent. The lower layer is drawn off into a distillation flask. 
Meanwhile, the fusel oil in the first separator is shaken with two successive 
quantities of 25 ml of saturated brine solution which after being extracted 
with petroleum hydrocarbon solvent in the second separator, are added to 
the liquid in the distillation flask and distilled. Collect 95 ml of the 
distillate in a 100-ml measuring flask, made up to the mark with water at 
room temperature and determine the percentage ethanol by the pykno- 
metric method. 



APPENDIX B 

[ Table 1, Item (iv) ] 
TESTS FOR FREEDOM FROM MINERAL OIL 

B-0* GENERAL 

B-0.1 Outline of Method — Concentrated sulphuric acid renders normal 
constituents of fusel oil soluble which dissolve leaving any mineral oil pre- 
sent and which is detected by the resulting solution being transparent or 
not, ^ 

B-i. PROCEDURE 

B-1.1 Mix 1 ml of the material and 1 ml of concentrated sulphuric acid 
( conforming to 18:266-1961*) in a test tube and cool. Add 1 ml of 
water and mix thoroughly. 

B-1.2 The material shall be regarded to have passed the test if the liquid 
thus obtained remains transparent. 

♦Specification for sulphuric acid ( revised). 

7 
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APPENDIX G 

[ Table 1 , Item (v) ] 
TEST FOR SOLUBILITY 

CM). GENERAL 

C-0.1 Outline of Method — Higher alcohols present in fiisel oil are in- 
soluble in saturated brine solution. Thus testing solubility of the material 
in saturated brine solution furnishes an idea of the extent of higher 
alcohols present. 

C-l. APPARATUS 

C-1.1 Graduated Measuring Cylinder — 100 ml capacity, stoppered 
( conforming to IS : 878 - 1956* ). 

C-2. REAGENT 

G-2.1 Saturated Brine Solution -=- a saturated aqueous solution of 
common salt ( conforming to IS : 797- 1955t ). 

C^. PROCEDURE 

C"3*l Pour 50 ml of the material in a graduated measuring cylinder and 
add 50 ml of saturated brine solution. Stopper the graduated measuring 
cylinder and shake its contents at a temperature of about 20°C. Allow it 
to stand and settle for not less than 30 minutes, and then determine the 
volume of the upper layer. 

C-3.1.1 Reduction in upper layer shall be not more than 5 ml. 



APPENDIX D 

( Clause 4. 1 ) 
SAMPLING OF FUSEL OIL 

D-L GENERAL REQUIREMENTS OF SAMPLING 

D-1,0 In drawing, preparing, storing and handling test samples, the 
following precautions and directions shall be observed. 

♦Specification for graduated measuring cylinders. 
fSpecification for conjmon salt for chemical industries. 
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D-1.1 Samples shall be taken in a protected area with good ventilation. 
The samples shall be kept away from flames. 

D-1.2 The sampling instrument shall be clean and dry. 

D-1.3 The samples, the material being sampled, the sampling instrument 
and the containers for samples shall be protected from adventitious con- 
tamination. 

D-1.4 To draw a representative sample, the contents of each container 
selected for sampling shall be mixed as thoroughly as possible by shaking 
or stirring or both, or by rolling, so as to bring all portions into uniform 
distribution, 

D-1.5 The samples shall be placed in suitable, clean, dry and air-tight 
glass containers. 

D~1.6 The sample containers shall be- of such a size that they are almost, 
but not completely, filled by the sample. 

D-1.7 Each sample container shall be sealed air-tight with a suitable 
stopper after filling and marked with the manufacturer's name or trade- 
mark, lot or batch number ( if available ) of the material and other details 
of sampling, such ias the date of sampling, sampler's name, etc. 

D-1.8 Samples shall be stored in such a manner that the temperature of 
the material does not vary unduly from the normal temperature. 



D-2. SAMPLING INSTRUMENTS 

D-2.0 The following forms of sampling instruments may be used: 

a) Weighted sampling can for taking samples from various depths 
in large tanks, and 

b) Sampling tube. 

D-2.1 WeightedSampiittgCan — of suitable capacity, 500 to 1000 ml, 
and of such a weight as to sink readily in the material to be sampled. It 
is provided with a means to permit filling at any desired level and has an 
attached long chain or cord for the purpose {see Fig, 1 ). The metal used 
to weight the apparatus shall be fitted externally^ as irregularities in the 
metal are likely to contaminate the sample if the weight is fitted internally. 
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Fig. I Weighted Sampling Can 



D-2.2 Sampling Tube — It is made of metal or thick glass and is 20 to 
40 mm in diameter and 400 to 600 mm in length {see Fig. 2 ). The upper 
and lower ends are conical and reach 5 to 10 mm diameter at the narrow 
ends. Handling is facilitated by two rings at the upper end. For taking 
a sample, the apparatus is first closed at the top with the thumb or a 
stopper and lowered until the desired depth is reached. It is then opened 
for a short time to admit the material and finally closed and withdrawn. 

D-2.2«i For small containers, the size of the sampling tube may be 
altered suitably. 
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Fig. 2 Sampling Tube 



D-3. SCALE OF SAMPLING 

D-3.1 Lot — In any consignment all the containers of the same size and 
drawn from the same batch of manufacture shall constitute a lot. If a 
consignment is known to consist of different batches of manufacture or of 
different sizes of containers, the containers belonging to the same batch 
and size shall be grouped together and each such group shall constitute a 
separate lot. 

D^3.2 For ascertaining the conformity of the material in a lot to the 
requirements of this specification, tests shall be carried out for each lot 
separately. For this purpose 5 containers shall be selected at random 
from each lot. 
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D-3.2.1 In the case of very small lots where the selection of 5 containers 
may be uneconomical, the number of containers to be selected and the 
method of judging the conformity of the lot to the requirements of the 
specification shall be as agreed to between the purchaser and the supplier. 

D-3.3 The containers shall be selected at random and to ensure random- 
ness of selection the following procedure is recommended for use: 

Starting from any container in the lot, count them as 1, 2, ..., up to 
r and so on in one order, where r is the integral part of JV/^ ( JV being 
the number of containers in the lot). Every rth container thus 
counted shall be withdrawn to constitute a sample till the required 
number of 5 containers are obtained. 

D-4. PREPARATION OF TEST SAMPLES 

D-4.1 From each of the containers selected according to D-3.3, a represen- 
tative portion of the material sufficient for carrying out tests as prescribed 
in 3 shall be drawn with the help of a suitable instrument {see D-2). 

D-4.2 Out of these portions, equal quantity of material shall be taken and 
mixed thoroughly to form a composite sample of about 1 000 ml. The 
composite test sample shall be divided into 3 equal parts, one for the pur- 
chaser, another* for the supplier and the third to be used as a referee 
sample, 

D-4.3 The composite samples shall be transferred to separate containers 
and shall be sealed and marked with full identification particulars given 
in D-1.7. 

D-4.4 The referee test sample shall also bear the seals of both the purchaser 
and the supplier. It shall be kept at a place agreed to between the pur- 
chaser and the supplier, to be used in the case of any dispute between the 
two. 
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AMENDMENT NO. 1 AUGUST 1965 

TO 

IS : 2979-1964 SPECIFICATION FOR FUSEL OIL 

Corrigenda 

( Page 4, Table 1 ) 

a) [ Col 2 against SI No, (ii) (b), line 2 ] — Substitute ' temperatures ' 
for ' temperature '. 

b) [ Col 3 against SI No. (iii) ] — Substitute * 5*73 ( or 10 proof per- 
cent ), Max ^ for ' 5*73 ( or 10 proof percent. Max ) \ 

( Page 10, clause D-2.2, line 2 ) —Substitute MOO to 800 mm ' for 
' 400 to 600 mm '. 



